Amendments to the Claims: 



1. (currently amended) A method of closed loop wireless communication of signals 
using an adaptive transmit antenna array of size N , in which a plurality M of copies 
of signals to be transmitted by said transmit antenna array are produced with delays 
and weights { wi) that where the weights are functions of the multi-path transmission 
channel characteristics (H) from said transmit antenna array to a receive antenna 
array of a receiver and are combined before transmission by said transmit antenna 
array, charactor i sod i n that the method comprising: 

tho de l ays and we i ghts (w' n ) of tho transm i t cop i os for oach transm i t antonna 
ele m e nt (n) ar e funct i ons of th e r e sp e ct i v e mu l t i- path transm i ss i on chann el 
charact e r i st i cs (h'= l m=l ,...,h'=f, =il ) from that transm i t ant e nna ele m e nt to the r e ce i v e 
ant e nna array such that 

setting said weights substantially egual to a vector w. which is a concatenation of 
vectors wi, w?, ... wn, where w =(w hV w l2 ,. . ,w. J represents the coefficients of the 

FIR filter applied on transmit antenna #/ and M is the number of elementary time 
intervals in the FIR filter delay scheme, 
calculating w to be substantially equal to the eigenvector corresponding to the 

largest eigenvalue of the matrix ifH , where H is the matrix of the equivalent 

channel seen by the symbol data and If is the Hermitian transform of the matrix 

receiving the multi-path signal components propagated to each receiver element are 
r e c ei v e d with distinguishable delays according to the propagation path, and that 

combining by said receiver comb i n e s the received signal components from each 
receive antenna element with delays and weights (u) that are respective 
functions of the multi-path transmission channels , wherein said delays and 
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weights applied by said receiver are substantially equal to u -^=^= . 
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2. (currently amended) A method as claimed in claim 1, wherein said receiver 
comprises a multi-finger RAKE receiver that copies the received signals from said 
receive antenna array with the delays and weights (u) that ar e r e sp e ct i v e funct i ons 
of th e mu l t i- path transm i ss i on chann el s and comb i n e s th e cop ie d r e c ei v e d s i gna l s . 

3. (currently amended) A method as claimed in claim 1, wherein said delays and 
weights { wi) of th e mu l t i- path transm i t cop ie s ar e r e sp e ct i v e funct i ons of th e mu l t i- 
path transm i ss i on chann el charact e r i st i cs {h'„ =l m=l ,...,h'„ = ^ =M ) from e ach transm i t 
antenna are calculated such as to maximise at least approximately the output of 
said receiver. 

4. (canceled) . 

5. (canceled). 

6. (previously presented) A method as claimed in claim 1, wherein the number and 
delay position of said multi-path transmit copies are selected as a function of the 
number of multi-path trajectories between the transmit antennas and the receive 
antennas. 

7. (original) A method as claimed in claim 6, wherein the delay positions of said multi- 
path transmit copies for a given transmit antenna element and the receive antenna 
array are selected to be substantially equal to 0,q Q -q Q _ l ,...,q Q -q l , where qiT s , 
q2T s ,...,q Q T s , represent the delays of the Q non-null trajectories between that 
transmit antenna element and the receive antenna array. 
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8. (currently amended) A method as claimed in claim 6, wherein sa i d w ei ghts of sa i d 
transm i t cop i es aro substant i a ll y oqua l to a vector w, whoro y,\ ■=(y%,^..,^, J J 
r e pr e s e nts th e co e ff i c ie nts of th e F I R f i lt e r app lie d on transm i t ant e nna #/ and M i s 
th e numb e r of ele m e ntary t i m e i nt e rva l s in th e F I R f il t e r d el ay sch e m e , and w is 
calculated to be substantially equal to the eigenvector corresponding to the largest 
eigenvalue of the matrix G^G, where is the Hermitian transform of the matrix G 
and G is derived from H, which is the matrix of the equivalent channel seen by the 
symbol data, by setting to null the weight columns in the matrix corresponding to 
unselected delay values. 

9. (original) A method as claimed in claim 7, wherein said delays and weights applied 

We? 1 

by said receiver are substantially equal to u= , . 

VWG^Gvv 

10. (previously presented) A method as claimed in claim 1, wherein the maximum delay 
between said multi-path transmit copies for any one transmit antenna is 
substantially equal to the maximum delay between the multi-path trajectories 
between that transmit antenna and the receive antennas. 
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1 1 . (currently amended) A transmitter for closed loop wireless communication of 
signals comprising an adaptive transmit antenna array of size N , finite impulse 
response filter means for producing a plurality M of multi-path copies of the signals 
to be transmitted by said transmit antenna array with delays and weights fwf) that 
are functions of the multi-path transmission channel characteristics (H) from said 
transmit antenna array to a receive antenna array and for combining the copied 
signals before transmission by the transmit antenna array, charactor i sod i n that the 
transmitter comprising: 

th e d el ays and we i ghts (u',f) of tho transm i t cop ie s for e ach transm i t ant e nna 
ele m e nt (n) ar e funct i ons of th e r e sp e ct i v e mu l t i- path transm i ss i on chann el 

charact e r i st i cs (/?;, „, h\. ' r u ) from that transm i t ant e nna ele m e nt to th e rec ei v e 

ant e nna array such that 

means for setting said weights substantially equal to a vector w, which is a 

concatenation of vectors wi. w?. ... wn. where w =(>w ■ -Mk^ represents the 

coefficients of the FIR filter applied on transmit antenna #/ and M is the number 
of elementary time intervals in the FIR filter delay scheme, 
means for calculating w to be substantially equal to the eigenvector corresponding 

to the largest eigenvalue of the matrix If H , where H is the matrix of the 

equivalent channel seen by the symbol data and If is the Hermitian transform 

of the matrix H, and 

means for propagating the multi-path signal components propagat e d to each 
receiver element which are received with distinguishable delays according to the 
propagation path, and that the transmitted signals are suitable for reception by a 
receiver that combines the received signal components from each receive 
antenna element with delays and weights (u) that are respective functions of the 
multi-path transmission channels , wherein said delays and weights applied by 
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said receiver are substantially equal to u = . 
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12. (previously presented) A transmitter as claimed in claim 11, comprising channel 
information means for receiving channel information from said receiver. 

13. (previously presented) A transmitter as claimed in claim 12, wherein said channel 
information means comprises a store for possible delay and weight combination 
functions of the copied signals and said channel information means identifies delay 
and weight combination functions from said store as a function of said channel 
information from said receiver. 

14. (canceled). 

15. (currently amended) A receiver comprising a receive antenna array having at least 
one receive antenna for reception by closed loop wireless communication of signals 
from a transmitter comprising an adaptive transmit antenna array of size N, in which 
a plurality M of copies of signals to be transmitted by said transmit antenna array are 
produced with delays and weights where the weights are functions of the multi-path 
transmission channel characteristics ( U ) from said transmit antenna array to a 
receive antenna array of a receiver and are combined before transmission bv said 
transmit antenna array, charact e r i s e d i n that said receiver comprises: 

receiving means for receiving the multi-path signal components having weights 
substantially equal to a vector w , which is a concatenation of vectors w±, w?, ... 
w N , where w ={w hV w iV . . ,w, f y represents the coefficients of the FIR filter applied on 

transmit antenna #/ and M is the number of elementary time intervals in the FIR 
filter delay scheme, and with w calculated to be substantially equal to the 

eigenvector corresponding to the largest eigenvalue of the matrix If H , where H 
is the matrix of the equivalent channel seen bv the symbol data and if is the 
Hermitian transform of the matrix H, said multi-path signal components 
propagated to each receiver element are received with distinguishable delays 
according to the propagation path, and 



-6- 



combining means for combining the received signal components from each receive 
antenna element with delays and weights (u) that are respective functions of the 
multi-path transmission channels (-H-) accord i ng to funct i ons su i tab le for 
r e c ei v i ng a p l ura li ty of mu l t i- path s i gnal compon e nts comb i n e d at th e transm i tt e r 
and propagat e d to that r e c ei v e r e l e m e nt by sa i d transm i t ant e nna array w i th 
d el ays and w ei ghts (w' n ) for e ach transm i t ant e nna ele m e nt (n) that ar e funct i ons 
of th e r e sp e ct i v e mu l t i- path transm i ss i on chann el charact e r i st i cs {h l n =l m=l ,...,h l n = ^ =M ) 
from that transm i t ant e nna ele m e nt such that sa i d mu l t i path s i gna l compon e nts 
aro roco i vod w i th d i st i ngu i shab l e doloys accord i ng to tho propagat i on path A 
wherein said delays and weights applied by said receiver are substantially equal 



tg_u= 
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16. (currently amended) A receiver as claimed in claim 15, wherein said receiver 
comprises a multi-finger RAKE receiver that copies the received signals from said 
receive antenna array with the delays and weights (u) that ar e r e sp e ct i v e funct i ons 
of th e mu l t i- path transm i ss i on chann el s and comb i n e s th e cop ie d r e c ei v e d s i gna l s . 

17. (previously presented) A receiver as claimed in claim 15, comprising channel 
information means for sending channel information to said transmitter. 

18. (previously presented) A receiver as claimed in claim 17, wherein said channel 
information means comprises a store for possible delay and weight combination 
functions of the copied signals and said channel information means identifies 
functions from said store as a function of said channel information for said 
transmitter. 

19. (canceled). 
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